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*-*>??£. 
mm®*. 

msfflsw nmumy ■< >v* 

#7viu 

n-tzm.<»nmwmy ***** 

[M*«4] mift**-*y*7tMm2>i Lj r*jm 

mt?z>m>m 1 &^um^3fa«<D)fcwDMtit$R# 
mm, 

m.m%& u < \m&%^^&mimtoD%**~* 
mwm<^%x*-ij7^)L^tj.< **,-o<oftia#* 
t zmLt-tzmsm i *^uit^4ia®i(0ftWDM 
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[000 1] 

km±<o^^] xmwit. **-*77\z*nm 
^zm^m&m/miim-t?>7s*~mDftvfDM 

[0002] 

HfefcD&ffi] i&g#fO#® (WDM ; Wavelength Div 
ision Multiplexing) ^feffl</Vt3fcWDMfg$B#g2ftra 
^^K^ElQ^i-. CLOEIKJSVvr. 1., 1. • • • 

i . &Nf5<Dya&mx'$> u . a . ~ a . <D%mw>* 

JO ^H^'ttgUUiiTWCVvS. 4i, 4» • • • 4 

.Jb\ktf6., 6* ■ • • 6.ttft77-fA 5teN£)2fc/ 
N;jMfc(Z>NxN77-;*;77T'&6 0 9., 9. • 

• • 9.tiftwDM£f38g-e&y, *nwww8367 
[0 0 0 3} fJU^-c^ 

77^4, ~4. fcfrbT, ;*7~ #7^ 

20 #ag9.~9.^L/<^Km^-rs. ^77 

[0 0 0 4] 3t77^^6, ~ 6. fefrl/OfcWDMS^B 
§g9,~9.tc^-e^AI*L//ciftS^a«^fi, nfll 
^7 -i )V* 9 8 . ~ 9 8» CJb% vr&Hfc 1 iifcrt: 

•5. -it?, MRtftWH&attftfi. nnm%y*)v 

30 ^9 8,~9 8-.©PS|{w e fci;^|gnrtgT-*U. )KWDM 

[0 0 0 5] ±iE U/c££5fcDftWD MfS^^M 

fe, x^t^<O^0J*|l!»ll8Wi# (2. 4Gb/s) <0 
&mKMmht£®£ (*7j<fl!l ri nm&fc^PBJI^WD 
M3t^ y b 7-7 (Dm&Ffflil 1 9 9 4 ^P«^1^5iM 
*^aW*6B 1 0 4 4#fi9) JloV>TSilSi-S. 

[0 0 0 6] 01 Ofi, *<Digffl$nfc#WDMlif$R# 
BB«ra^|?K0>J 1 fe^-rE|-C*U, C£DEIHJ3V>-C. 1A, 
^ IX, l\miX*y*. 9 A, 9Y, 9Z{*g|»-e* 

::t-, 7x^^iAi^6^<o^i^i,~i a 

1 X{3Ji2-d<D)^^SS 1 , ««fctf 1 j *sga 
2^«DTV*^?il^n-€ f *T«i(%3tlTt^„ 

77^1 WfCtt 1 &(D>mm® 1 . 
n. l&toTv^^a^iSJvn/^ 

[0 0 0 7] li^^9A(Hi6^C0)teWDMS^ 
5i? $9., 9i • • • 9efc, -€-ibn{C^^*nS6^ 
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g<a&9. ~9« i>^mycfrbttj&tz*-*^mr?z 

1*1 0&©#WDMg(gS§9.' , 9*' • • • 9j* rt* 

[00 0 8] 
W#^*1A, IX, 1W- • • 

*-*77 5£&m&m.9A, 9Y, 9Z- • - il: 

i/xn&tfffig&v&mt&z t 9«j:tfT v* 

[0 0 0 9] C©/cit>, m7L&x#i?jnAiz&^x 

[ooio] x*-*^55{i. 2 k #gawya 

£S<g3k [dB] ©^IB»W3PWl?JbU, #ffi&© 

»Wffl-C*«TV^9»fct *U<fflH&tt&. nfllt 
[0 0 11] d©*^, «^ttWDMfiffR#gBSS 

•5. C©/c©, TV#^7^TV^*©JgitfK>#t£K 
[0 0 12] #S69J©Btofc. ±f?atPfit*:j£*T. iiffi 
[00 13] 
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4 

£&Mjft (ffiU 2SM<N) ©flNHfeEttftMRl/t 

©#fc=fe»w»«fci-<&. 

[0014] t*t>*>* jmmm$&itzm>&%w 
DMmmwsfflix 3fewDMa«ai»<Di»j*K:«Bcw* 

[0 0 1 5] *58W»a5l*J®2{r^6^WDM 
KHttHBMI** iiat-AllAT^f^gMfcfcl&iW:: 

»©3fcS£<gS&i:. ffii3^©3fc^S8©ffi«©tfi;«te*: 

ja^*-^^v©^ai*A^rr^©«i3tjifcR©m^- 
j» ^«ars^Ba#Si:, i$823te^#&©&3&©#SBiii 

[0 0 16] #feqiJ©if^3ll#;b6ftWDM 

itffi^esraii, ^«s§&w©P&mft©i8ih©*:«> 

[0 0 17] *feW©iS*Je4KflfchS3tWDM 

coo i si -$bi-. *mwv>m&% 5 \z&t>zmrv 
iz, j:uaittK«j6f*fc«)»^ f^Ia»*al^cv^b4 

[00 19] 
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[0 0 2 0] *?gq)3W*g2|e«l»^WDM^S3 
fc8M-*J:5lcflWUt*i*. -OUT, ftS2H888cDlft&* 

[oo2i] tit. xmrn^mffinytwDMrnm. 

[0 0 2 2] iJ-fc, *fgUJW*g4|aii©^WDMt^ 

g^s: tT*. «k »&<(DyewDM&mmumx' 

[0 0 2 3] ifcfc, ^:fi6flJBI«S4Ba«03tWDMlt^ 

zffiTLxxti-x^zwmjLxmmtzziLX. %m 
#3&«vd M^mm>m.^im^mL^m^xmm. 

[0024] 

<*«w i >m i «. *fg^<o)twDM^^ms»i©ii 
imi*m-tfflimx&&. z-nrnDyewDumimi 
m*. mi ozm^xmwhtz&xmtmm^ tv\£ 
mtoximwmmn (2. 4Gb/ S ) fe&^^x 

[0 0 2 5] mi<Dffi££.9AiZ}3\,^X. 9 3fcfc#^-V 

±xfwm»^^v**i&tts*tex®j$.iinz> m. 

m. 9 4tt^^«:ig*i1-5^>'T-l'/W 

X 9 51* 1 o©}fc{8#£ 8«Ba>3MI#fc:#flW<& 1 * 

syy-rt^-c&y, «^^9A/vjRas:$n^7T 

«J:U%77'f^XVy94fettl/T'y<J--#y79 5 

9 mm) *9ewDMs^9.~9«{^jsuxia^ 

ftWDMgft3|9. ~9« H»yU-*y5 



(4) ^¥8-652 6 7 
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9 5<08^©ai^^t> 64@**&*g8&$n&. 
[0 0 2 6] £tz. W&m9Y^&\,*X. 9 2filX2 
^^5t»*»J, Rlilim^9Y/vjB(i}:$tt6)te7T-Y^ 
6 y^t><Of8^6t 2#ffi-tS. Zaffl&y?? 9 2<Z> 
frSBftfi. *n*ft£**;M^gSaiRm9 3., 9 
3>1$*tm77'('<7>'79 4., 9 4 k fe#UClX 
8^iJ-^yv9 5 l( 9 5b{wfl^$*t5 0 ^ 

y 9 5. © 8 o^BBtoWi-en-^s 

WDM3&at9a' , 9b' • • • 9h* fc^tvfnxa 

jo sn. yy— #79 9 5tco8^>£Dm*o-5^2o{i-e 

ft-ef-l}feWDM:g{I§&9a" , 9b" icweh-AAs* 
5. £Lhtf))6WDMg«3&9a' ~9h' , 9 

a" , 9b" (D&TJfi, #J&U-a8!l7f>*VClv5 1 0£© 

[0027] ^7r-f^6 zfcfc, 1^0)TV=E- 

^*>1Sg$*VCV>Si|im^9Z*T-S!g9:$tK 3fcWDM 

[0 0 2 8] 02 tZ, #^*;M^!&S§##&9 3, 9 
3., 9 ZitoWffiM 1 *^** CtDEfcfc^T. 9 3 41* 
20 ftfflm. 9 3 5 {£#£$38, 9 3 8.-9 3 8- \£?£7 
9 3 9.~9 3 9.(i3^X'1''y^T-*>y, Ctlfj 

(ommmmroii $ towers. 

[0 0 2 9] 3l6*««»9 3 4K:>J!jS*Wfe»ERAi, A* 

• • • a.£D3 2m<nm&g>Bmm& f©ifearti: 
**v*jh«*:7r-f'<9 3 8.. 9 3 8. • • • 

9 3 8.tp*&SgctZ> 0 ^77-f^9 3 8!~9 3 8n© 
3&if tCli^tl-ftld^-f yf-9 3 9,-9 3 9. *b 

30 m yi^mm3 5iz^xnxf^m^nxtatssti 

oa-U, ^-r^^9 3 9,~9 3 9.^J:o-C^ 

[0 0 3 0] ig2*©^a!Jl99 3 4*J«l;t^ 
9 3 5tD«SH«: mtD7l/^«^Hl«f*&^3^ 

S (!j#M¥5-2 3 3 874, 1$If4-260222 

[003 1] J^tr, ® l \Z7F\stz.l&m<r>%3m l <os& 

mmm 1 . ~ 1 0 ©fflTj^fe. 6 t§j<D#wDM^aa§ 9, 

Jt9 3 (EI2#fi9) ©^^^^9 3 9i~9 3 1«S:0 
NsbUSfcU fl&©^X'f^^-9 39.~931.tOFF 

[0032] ^nt^j:o, m 1 iz^x%y 

fe/M/Xfem^tt/c3 2}ftC»^#S#^©7*>^ 
^^|&l.~l«tOdJ^J't'5 6o<DiS[^A..~A,cCO 

50 9 3*^til*$^5. -«6iffi(0iS[^m^#{i, 
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7^7>7t?H8mteS*ife£>*>Ky y -#77 9 5 
%y-<)\>Z-QSW>o *»*>S>g#Ufev^ l ifcfett&ia# 

i)K ftWDMgfS839.K^*nfe^-#K:fS&3n 

[0033] wm^ «im^9Y{ciftg$n/ci o^o 

TVtsdrt* 3&£M3&U, lb - • • ljK**U&h. 
88!£3*lfe 1 0^©TV*^ 70WH«:S4UfcV^ 
fctt. */H«»lUl#» 9 3a fcfcV "»T 8 Otf)$ 

«A.' . , • • • Ah' <D3fe®^iJR/£j£S 
*U £*lr*/W(*jW^9 3bfc*ftvc2o©^ 
A a' iSJitfAb' <0316«-^*WR/^»«n«J:9l^ 

*3fcvrv*W9 3 9 (132) 

[0 0 3 4] £tU£j:0. ft77-tV*6yfe;frl/-tfe3£ 
3*ifc*tt*B«*3fett. 75 9 2 frfcv >T 2 #S2 

tf)8o©$£A.' ~A k * 0>3fc#Jt*5I«/£fdteft 
S„ £0>8iffi(DiifeR#*#3». *7T-f/<7>79 4 
.X*-fi5Ji$g$tv/c(D*>{^yy-^^7 9 5.T-8#8e3 
*W *l/t, 3tWDM5Wa»9.' ~9/ 

#77 9 2<DflKr©a«j-e*6i!SR^sm#*^ 2 
ffi^9." , 9." c«v>T**wejhaw?/«i«n». 

[0 0 3 5] iiS9ZCJ3^tfi ftWDMg 

(Dm^yemawsi^n. 3fcwDMS#g§9zf'9£>ftg 

[0 0 3 6] ^»<DTV*^(D8aa$tl/c^^ 

3?*9 AK&vvx:, #*+*;vitfayK*R9 3 i:ft7 
7^7>79 4cD£^:^tij{ro^-c asfcjawc 

[0 0 3 7] E93& 01©MS1.«WDM 

jumss 1 . tftfjKisv vc+ 3 d Bm-e*ofciW7 
-ttu 5 ia^fe**T»K7y-f,*e»R 

ife. 7T-f^SS!^*^J:U3ciB®a^4d^*. 
1 5 d Bfc\ktfjg<P«ftifc3 d B<D8t 1 8 d B<D»£fcg 

^-*y5 5^sm^9A*T-<sttrt-sifflt, 77^ 
s*mm& yrJ 3dB©j^c* 

5 #6. Cdl/TT, £fi*KK9JOT«ttftA.a>%fl| 
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#fi, £IU4 dB<Z>8U*cfe-5l7C-2 1 dBrnt^ 
5. 

[0 0 3 8] C£T\ ftWDMSMMM)******- 2 
3dBmT'*Sfc-rSi:. jSglfi£9 Z<D<fc-M~ftWDM 

mm 9 AcO «fc 5 CWBIW)3teWDMftffl»ftfr*-* 

«. 4m»ac38Bsrre a 2 i d Bm-c- 

2 3d Bm^WDM«fi»-et*«flrC 
[0 0 3 9] *fe, 77-f^7>y9 4f0mfg;Wi, ft 

7 7 -f ^7 >7(Dim ft K6 <-fe«>i-#*- + *;H&6BI30S 
*gWCpur^T?»*. fttffcW* #J*.tffl&£9Afc 
£vvc£?**/tiftJt9JR3N89 3 £SilUtt*»ofeJft 
£\ *77-f^7>^9 4 {Zli3 2jft«Sj^#M##* < 
ASf3*l6. ft77-f'<7>79 4©fl3fliatfJ 

/l9-ftS+ 5 d BmtDSn, *MHKItfJfcttI*6 1 8St«> 

•tMXSkM- 1 3 dBmigfSb^E3itoi5cV\ Ufe**o 
•C. i®3tt7>^aj*ftyy-*^5 9 5T*85>lSB-rS 

4 yy-^y^cD.i<-hfffl-C'co«ife«p>ot'S:#mi- 

tv« 1 j&*>fey fill- 2 5 d BmSJtirJ&ot 5o 
£ -5 L/C. S^iSg- 2 3 d BmCOftWDMgfBarm 

fe. 

[0 0 4 0] fcC«*< |Sl(^bfeJ;^(^77l'^ 

fett (&*8ifc) ft38iRl/-Cft77-fV<7>79 4KA 

*lSo +«C*>^». «77-f^7>^9 4fflMB0tfWl/<7 
5 d Bm©^ *77-f ^7>^m*C*S»* 

#^1^X^-7 dBmigffiHa^T't*. Ufe* s -p-C, 3. 

coai^fe'yy-^^vgs-cs^i/Tfc, m&fey 

- 1 9 dBmWmZM&T'Z&o ^^bT, MSiffi- 

2 3d Bm^WDMS^gg-CSm^-rSCl i:**t?* 

'J lig*fey©3te>'^ , 7-* i -2 3 dBmS:fflf(S-eg-*v> 

[00 4 1] 8^%M^STV^:-^feieai-5 
7 9 2©*fe-T«:iiJ«:^-tS. 

[0 0 4 2] ±^Ufe«k^ti#^+^;HfiS^^®:9 

3 ty&mm 94, y y 77 9 5 tffl v ^m$stm& 

50 ^WDMS#S9«^S+^ tJtJt'ta8^t?*S. U 



- 5 - 



9 

[0 0 4 3] fcfc\ **-+*/WJM«iiK*«9 3*3fcfr 
77 9 2 c #t®»&c <fc y if gx § a, 

3Mrr»«^K:fcfc. #wDMsm{fii9z(7>M&Kii# 

S^B§8»[S18S?(|^-C«$n. flJAtf- 2 3dBmg 

iSStt. 0M^«-4OdBmfilg*t?SeSWC*« o 

mttM8&9AT^**/ltiUm4* 
&9 3©mfc**7dBm<fco/ifiUTt. %~77<<K7 
>7*9 4 ^A/jSftS 1 *-*;M**: 0 ©3fc*»7— tt- 
2 8 d Bmfc&o?$filfllBI6HA-ttb« 09 3# 

[0 0 4 4] m Ui5<bfe*WDMnWMHBIH 

[oo4 5] T-n£»«ia«(a»« i ogpm& 

±833 2flRBtztt. 
* 79 5 3 2 *<D^7 T-f 6 1 ~ 6 n£ fttfftt 
l*^O«0ftU-C*J»tfJ:V\ 

[0 0 4 6] -eox, Wtw^-f&i&tziiisipsmt 
im&9A<D±wz&r**jim&m&8L9 3, 

*7T-f /<7>79 4, y y-*^9 9 5 &#A1-*itf 
«k fc \ $ b «JWR LT 9 ftfiLhfct 6«£K 
tt» il^^9Y©J:-5^*77 9 2«:#AU 
^A4feMHR^R«3, 367r-f^TV79 4, yy- 

[0047] -£f, Ml 0 K^bfctt&ffiftWDMflHB 
*«B©Stl**3 2««-C*<MBS, *«BKtt7T-f 

IBJk&!) 1 0fflSM£J:NC7 7^£BB«!rt5£LTtK 
1 ffiS&fc U 3 ~ 4 *U*»f 10 ST « d i: **T?§ v XD 
T\ gMTfltiKSWa-?* 3 - 4 

[0048] nk±ambtz**> c ei i ^u^*«fiw 
i k msu^ <fc y *=*<dg»wwi:ut 
#i^mw-c©^s©iii9!/£^T^qr^-C'*y. 
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[0 0 4 9] 0ai#Ra) irtnr^Ttt. 

mtwcmgji**-*-?? 5(D$mtL* 32, y y 

79 9 5, 9 5a, 9 5b0#i3&fc 8 Is&ft &A/<b 
C*lK|H«**i**iO-efcMc<, m^©R #WDM 

[0050] mmn qbii#md k^wci^ 
fflv vzyettimAMmvmi} , tfw®^ 1 9 

9 34pmfc&8WS@fefc&B-9 0 6#R9) . 
[0 0 5 1] HI 1 K.fcV^T(i367T^ J*7"S~f%, 

[00 5 2] <§Ufe0!l2>|2|4f£. *f&W©ftWDMfil 

IR&feW1-S7W#^!!Dtfte?£B^m832 (ffc 

■e*». 3©nfis0>jcosw^ 7i^-f«aa»iarr 

[00 53] E4fr«W>X, 2, 2' ttX^strttCtt 

j» tt?>*v/c i6xi 6<b7V4mmmffiw?wt&mi. 

[00 54] BBfcfi^T, 2 3{iA7J#j?mp. 2 
4, 2 5fi7.97#iS[gS. 2 6Tl/-f«ttKlB»f»?. 
2 7 \*&-}lWmm:*>Z>. HR^AAW«W»2 3JS 
«ktftftft»ift»8i*2 7©i»i!!affifiWiffijgrr'*S*« 
-ef«*wf*n 6flatu ii, i 2 • 

••116 feJctf J 1 , J 2 • • • J 1 6 U 

^ [0055] ccDTn'^aas&iflirr^-s^^ 

U I 2*»C>J 9^{*A,.«(03te«:^W-3Si&U 

• , ii6 fab j 9 ^sfiA i (DytzmsiMz-jas&t s. 

-f/<4l«:«slW*x«. ^^n©^«s8i*>f > ©m 
s. 

j» [0056] z.(D£o&m&iz-rz>z.t-^ 7\/-(mm 
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Tl£ l*<D^77^4*fl-UT, MX* 6ffi<D%M 

6 -sowm® 1 1~ 1 ts 0. m 1 
om<oxiimim2 3 ag5#iRo ttssvvcvss. u/c 

[0057] TK#j2miHirr^sa3^^iS3S 
yam® 1 . j^i$UT*©atfjft$^#3fc© a, 1 a 

[0 0 5 8] JS*±i&f#l/rt:J:5K, ##?850dK<fc*U£ 

[0 0 5 9] &*>\ m4izn^xi*y6£&&&tvxi 
6x1 6 rv-r mmmm-m&m.mtm^ 

t>$m&\ mxit 32x327 v^mmimrxm-w. 
[0060] &tz. rv^mmmm&zwb&mm 

2, 2' (DffcbUC. ; §Pil0^ift^feffiv>T : fcJ:v\ 
[0 0 6 1] <^Jte§5U3>E17^ «WHK:J:*36WD 

z<DWDMffim$mmi> i $mM2 m*) tm 

&M*> »«^-*^7 5 1-5 4**11;$.. 
K4^*^fiJ;tfilSi:^yf3A, 3X, 3 
W, 7 A, 7 Y, 7Zfcfi||l/C. ®ffi*Z>%*9-f> 

•7=7$ i ~5 Atmsixsz ±5\zmi&L,x^&Mx-b 

[0 0 6 2] |g|7£fcV>T, 3AJ3itf3W«l X43t 
3X»2x4}fcM , y*\ 7Afc,fctJ t 7Z» 
4X1^^^ 7Yfi4X2ftX-f y^T-fcS, * 
1 A£>7 W#W®ifr*Ma^mi§2CDm 

©tobli^tt^n&^-fVU. 1. 4. 2. 4. 3, 4, 
4 tiST-ett^3^^-^^7 5 1, 5 2, 53, 5 

4iz.fflfci<nx^z. mmiz. 7*v* iv/nyem® 

W©4^<0lftfjW3l677-f><4. 1-4. 4£fl-l/t**l 
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^'tvJ'feJX^-^^ 5 1-54 \Z&ffi$nX^2>. 

[0 0 6 3] **^#lXfctt2-3©71/-fillW 
8&l3rrJ^S!Bfc£#iffi8§2* 1. 2' 2*sfif8^.t,tk * 

nznwzmzmm*2-£'j'itmz*ix^z>. zz 
x\ Twmm&®m&?w?t£zimm2' 1, r 2 

4%74 y^3X(D40CD|l}^l^77-f>'^4. 1-4. 

4 feissT^n^^x^-^y^ 5i~54 Kgaften 

JO [0 0 6 4] y&tt-l)77 5 l-5 4©We 

tl-cDai^*^77'f^^6 1 1-6. 4fei&T®lfeS9A 
©4X1 7 AJ^gJ^n, ^(D^-ftl 

*^^i)^**jm&M}R&m9 z^mfrtiz. mm 

l~5 4©Weft-0>atfjte3fc 
77-f^6z l-6z4%JSS-Clim^9 ZCD4X lj^X-f 

[0 0 6 5] */c m^9Y^ ft**-*?? 5 
1 - 5 4(0-W6ft-<Dffl;&3b t 3E:7 7-f^6yl~6y 

7Y«2 otom^jfi^n^ti^^ **JMftft»R#0t 9 

3., 9 3Ucg@g|$nT^-5. 

[0 0 6 6] fcfc, ^©^^-^^5 l~54h 
%74vf-3K, 3X, 3W, 7 A, 7 Y, 7 Z<£>t2M 
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